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Reactor system for car rying out chemical rea ctions, in particular polymerizatio n 

^reactions, in parallel 



The invention relates to an automated synthesis apparatus comprising one or more reactor 
modules. 

The growing need for synthetic products which meet increased quality requirements has 
led to the development of automated synthesis apparatuses in which chemical syntheses are 
carried out under the control of a program without manual intervention. 

Use is frequently made of automated synthesis apparatuses having a plurality of reactor 
modules so that parallel reactions can proceed in the reactor modules. 

Chemical reactions are frequently carried out with reflux cooling. A problem which occurs 
is that in the case of small reactors as are typical for automated synthesis apparatuses it is 
difficult to integrate the reflux condenser and the coolant lines in the space available. 

It is an object of the present invention to provide an automated synthesis apparatus which 
does not have the disadvantages mentioned. 

We have found that this object is achieved by an automated synthesis apparatus for 
carrying out chemical reactions with reflux cooling comprising one or more reactor 
modules each having one reactor, one or more feed vessels each for a liquid reactant or 
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reactant mixture and also one or more metering and feed devices for the introduction of 
liquid reactant or reactant mixture from the feed vessel (the feed vessels) into the reactor, 
wherein each reactor has a lid which is configured as a hollow body and encloses a hollow 
space, with an inlet line and an outlet line for a heat transfer medium into or out of the 
5 hollow space and with one or more through-lines for introduction of each liquid reactant or 
reactant mixture into the reactor. 

In this construction, the reflux condenser is integrated into the reactor lid so as to provide a 
miniaturized system which can be operated in a simple manner by means of a robot arm. In 
10 particular, the reflux condenser which is now configured as a lid can easily be removed and 
installed, for example for cleaning purposes. 

The lid cooling reduces the formation of deposits, also known as fouling, on the lid, thus 
reducing the need for cleaning. 

15 

The invention is not restricted in respect of the volume, the geometry or the materials of 
construction of the reactors. However, preference is given to automated synthesis 
apparatuses having reactors whose volume is in the range from 1 ml to 100 ml, in 
particular in the range from 10 to 50 ml. As regards the reactor geometry, use is frequently 
20 made of cylindrical reactors, but, for example, cuboidal reactors can also be used. 

In a preferred variant, the lid is flat and is in particular configured as a flat disk. This 
geometric configuration is advantageous in respect of ease of manufacture, assembly, 
sealing and cleaning. 

25 

To improve heat removal, good flow of the heat transfer medium through the hollow space 
of the lid is desirable. For this purpose, the inlet line for the heat transfer medium is 
preferably configured so that it projects into the hollow space of the lid and/or the outlet 
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line for the heat transfer medium is configured so that it ends flush with the interior wall 
enclosing the hollow space of the lid. 

In a preferred variant, the through-lines for the liquid reactant(s) or reactant mixture(s) are 
configured so that they project beyond the lower edge of the lid into the interior space of 
the reactor. This achieves uniform reflux since the condensate drips off at the ends of the 
through-lines projecting beyond the lower edge of the lid into the interior space of the 
reactor and does not become distributed over the underside of the lid. 

In a further preferred embodiment, the lid has an increased cross section at its underside 
and at its upper side. This aids operation by means of a robot arm. 

The invention is illustrated below with the aid of drawings. 
In the drawings: 

Figure 1 schematically shows an automated synthesis apparatus 1 with, by way of 
example, 20 reactor modules 2 and 

Figure 2 schematically shows a lid 13 for a reactor 3 with the section A/A depicted in 
Figure 2A. 

The automated synthesis apparatus 1 shown schematically in Figure 1 is equipped with, by 
way of example, 20 reactor modules 2 which can each be moved as a whole. Each reactor 
module 2 has two feed vessels 4 and a reactor 3. A metering and transport device 5 is 
provided for each feed vessel 4; Figure 1 shows only the pumps 10 and the metering 
fingers 11 which can be moved by means of a robot arm for these metering and feed 
devices 5. The feed line between pump 10, metering finger 1 1 and feed vessels 4 or reactor 
3 is not shown. 
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Figure 2 schematically shows an embodiment of a lid 13 with integrated reflux condenser 
for a reactor. In the cross-sectional depiction in Figure 2, four through-lines 17 each for 
one liquid reactant or reactant mixture are shown leading into the reactor. The opening 
5 shown as a central double circle, which bears no reference numeral, is intended for 
accommodation of a stirrer. 

It can be seen from Figure 2 that, in the particular embodiment shown, the inlet line 15 for 
the heat transfer medium into the hollow space of the lid 13 projects into the latter and that 
the outlet line 16 for the heat transfer medium ends flush with the interior wall surrounding 
10 the hollow space of the lid 13. 

The section A/A depicted in Figure 2a makes clear the shape of the lid 13 as a hollow body 
which encloses a hollow space 14. Figure 2a also shows the through-lines 17 which are 
extended beyond the lower edge of the lid and also inlet line 15 and outlet line 16 for the 
15 heat exchange medium. It can also be seen from Figure 2a that the lid has an increased 
cross section at its underside and at its upper side. 



